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(54) OBJECT OBSERVATION METHOD AND DEVICE 

(57)Abstract: 



PURPOSE: To recognize an object existing in an 
environment from an image of the object to be 
observed by emphasizing the change in brightness 
in the image in relation to the observed image 
having light and shade, and determining an amount 
of features of the object in relation to the 
emphasized image. 

CONSTITUTION: A reservoired water 1 is 
photographed by an image pick-up device 10, the 
obtained image is image-processed by an image 
processing device 20 to extract an amount of 
features of the object, and the processed results 
are inputted to a judging device 30. Then, data on 
the inputted, image-processed results are 
compared to an object kind judging rule 
preliminarily inputted to a rule base 35 to judge 
and classify the kinds of the object. From the classification results, the number of solids 
by type is measured by means of a measuring device 40 to be inputted to and stored in a 
data base 45. The object existing in the environment is thus recognized from the image 
to be observed, as a result the amount of features is extracted, and thus the dirt, etc., of 
the reservoir water 1 can be diagnosed based on the preliminarily determined rule. 




CLAIMS 



[Claim(s)] 

[Claim 1] The observation approach of the body which emphasizes change of the 
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brightness in an image about the observation image which has a shade and is 
characterized by calculating characteristic quantity about the emphasized image 
[Claim 2] It .s the observation approach of the body which is what performs emphasis of 
change of the brightness in an image by the Laplacian processing in claim 1 
[Cla,m 3] The objective observation approach which performs binarization processing 
generates a bmary picture about an image, performs mask processing and picks out the 
-mage concerned from an observation image alternatively in claim 2 about the image 
which performed Laplacian processing using this binary picture 

[Claim 4] The objective observation approach of asking for a ratio (area/number) as 
characteristic quantity in claim 3. 

[Claim 5] The objective observation approach which carries out labeling processing about 
a binary picture, recognizes as a body the block of 1 settlement which the pixel has 
connected on the occasion of generation of the binary picture for mask processing in 
claim 4, and generates a binary picture for every body. 

[Claim 6] The objective observation approach which assigns an intensity level to the 
label to give on the occasion of labeling processing in claim 5. cuts down the image by 
which labehng was carried out on the basis of this intensity level, and generates the 
binary picture for every body. " 

[Claim 7] The processing which emphasizes change of the brightness in an image about 
the shade image of the liquid phase containing plankton. Carry out binarization of the 
shade image, it carries out labeling, recognize the body according to individual, perform 
processing which cuts down the image for every body, and the image by which emphasis 
processmg was carried out is alternatively taken out using this cut-down image The 
observation approach of the body characterized by asking for that (area/number) ratio 
judg,ng whether ,t is beyond the value that this (area/number) ratio defined beforehand 
about th.s taken-out image, and judging with the object of that image being colony 
plankton when it is beyond this value. 

[Claim 8] About the shade image of the liquid phase containing plankton, perform 
b.nar.zat,on processing and generate a binary picture, and about this binary picture carry 
out labeling and the body according to individual is recognized. The image for every body 
is cut down and this cut-down image is used. As characteristic quantity The objective 
observafon approach of calculating one or more a boundary length, the number of a hole 
the area rate of a hole, a minor axis / major-axis ratio, a circle shape factor (value ' 
show.ng how close [ to a circle ] an objective form being), the number of the endpoints of 
a segment element, the number of the intersections of a segment element, and among 
ratios (area/boundary length). e 
[Claim 9] The objective observation approach of performing binarization processing 
about the shade image of the liquid phase containing plankton, generating a binary picture 
about each of a body part and a liquid phase part, separating the shade image of a body 
part and a liquid phase part using these binary pictures, and calculating characteristic 
quantity about each. 

[Claim 1 0] It is observation equipment of the body characterized by having the 
equipment which generates the shade image about the candidate for observation and 
the ,mage processing system which has the feature-extraction section which carries out 
an ,mage processing about a shade image, and extracts the characteristic quantity of an 
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image, and the feature-extraction section having a means to emphasize change of the 
brightness in an image, and a characteristic quantity operation means to calculate 
characteristic quantity about the emphasized image. 

[Claim 1 1] A means to emphasize change of the brightness in an image about a shade 
image in claim 10 is objective observation equipment which is what performs Laplacian 
processing. 

[Claim 1 2] Objective observation equipment which has further a binarization means to 
perform binarization processing and to generate a binary picture about an image in claim 
1 1 , and the mask-processing means which performs mask processing about the image 
which performed Laplacian processing, using a binary picture as a mask, and picks put 
the image concerned from an observation image alternatively. 

[Claim 1 3] It is objective observation equipment which is what a characteristic quantity 
operation means asks for a ratio (area/number) as characteristic quantity in claim 1 2. 
[Claim 14] Objective observation equipment which carries out labeling processing about 
a binary picture, and has further a labeling means to recognize as a body the block of 1 
settlement which the pixel has connected, on the occasion of generation of the binary 
picture for mask processing in claim 13. 

[Claim 15] Objective observation equipment which assigns an intensity level to the label 
to give on the occasion of labeling processing in claim 14, and has further the image 
logging means which cuts down the image by which labeling was carried out on the basis 
of this intensity level. 

[Claim 16] The equipment which generates the shade image about the candidate for 
observation in claims 13, 14, or 15 is objective observation equipment which is image 
pick-up equipment which picturizes the image of the liquid phase containing plankton. 
[Claim 17] Observation equipment of the body which has further judgment equipment 
which judges whether it is beyond the value that the ratio (area/ number) defined 
beforehand in claim 16, and is judged as the object of that image being colony plankton 
when it is beyond this value. 

[Claim 18] A binarization means for an image processing system to perform binarization 
processing and to generate a binary picture in claim 16, About this binary picture, as 
characteristic quantity, a boundary length, the number of a hole, the area rate of a hole, 
Objective observation equipment further equipped with the 2nd feature-extraction 
section which has a characteristic quantity operation means to calculate one or more a 
minor axis / major-axis ratio, a circle shape factor (value showing how close [ to a 
circle ] an objective form is), the number of the endpoints of a segment element, the 
number of the intersections of a segment element, and among ratios (area/boundary 
length). 

[Claim 19] It is objective observation equipment which the feature-extraction section 
performs binarization processing in claim 18. generates a binary picture about each of a 
body part and a liquid phase part, and is further equipped with the 3rd feature-extraction 
section which has a means to separate the shade image of a body part and a liquid phase 
part, and a characteristic quantity operation means to calculate characteristic quantity 
about each, using these binary pictures. 

[Claim 20] Observation equipment of the body which has further the judgment equipment 
which applies the Ruhr appointed beforehand and judges the class of plankton for 
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observation about each characteristic quantity in claims 16. 18. or 19. and the metering 
dev.ce wh,ch measures the number for each kind of every plankton about a judgment 

^ITJvI C !T 20 " "T^ ~ C ° Unting ° f P,ankt ° n ~ the observation equipment of 
the body further equ.pped with the diagnostic equipment which applies the Ruhr 

appointed beforehand to a result and diagnoses dirtiness 

o^bJ 23 A T q + Uali ! V PUrifiCati ° n SVStem equip P ed with observation equipment 
of a body according to claim 21. the purge which performs reservoir water purification 

lilt COntr ° IS 0P6rati0n ° f 3 PUrge baS6d °" the Agnostic reslof 

diagnostic equipment. 

[Claim 23] It is the approach of observing p.ankton using the shade image of the liquid 
Phase contaming plankton. About a shade image as extract processing of the 1st 
charactensfc quantity Carry out binarization of the shade image, it carries out labeling 

aLorX°r SS H g ^ T emPhaSi26S ° hange ° f ^ bHghtneSS in a " — body 

according to individual ,s recognized. Perform processing which cuts down the image for 

every body, and the image by which emphasis processing was carried 
taken out us.ng this cut-down image. It asks for that (area/number) ratio about this 
taken-out image. As extract processing of the 2nd characteristic quantity Perform 
bmanzation processing and generate a binary picture, and about this binary picture carry 
out labeling and the body according to individual is recognized. The image for everi bodT 
. cut down and th,s cut-down image is used. As characteristic quantity A boundary 
length, the number of a hole, the area rate of a hole, a minor axis / major-axis ratb a 
c.rde i shape factor (value showing how Cose [ to a circle ] an objective form is). The 
of he eT TT 6 b ° dy CharaCteri2ed b * calculating one or more the number 

e elnt H 3 ""T"* e ' ement nUmb6r ° f the intersections of a segment 

blfor h an A 3m T T S (area/b ° Undar * ■en.th), applying the judgment Ruhr appointed 
beforehand based on those characteristic quantity, being contained in the image and 
judging whether a body is colony plankton. 




[Detailed Description of the Invention] 
[0001] 

[Industrial Application] This invention relates to the method of observing a body using an 
object.ve image, and the equipment for it. and relates to the suitable observation 
approach to supervise the p.ankton in the hydrosphere of lake water, dam reservoir 
[0002] nVer Wat6r ' SeaWater> 6tC - es P ecial| y- a "d the equipment for it. 
[Description of the Prior Art] In closed water areas, such as a .ake. and a dam. an inner 

oose S M P p t,0n 'r" 6 ,nfl ° W ° f d ° meStiC WaSt6d Water and wastewater 
poses a problem. Especially, red tide and a water-bloom have the large effect which it 

has on the everyday life of human beings, such as a bad influence to ecosystems such as 

a scene, and not only the problem of an odor but fishes, and an odor and taste o t^p 
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[0003] The forced-convection catharsis by the approach of removing physically the 
plankton of the cause of corruption which carried out the plague as a cure, a churning 
facility, or watering from other hydrospheres etc. is enforced. 

[0004] On the other hand, aiming at precognition and the preventive measure of water 
quality aggravation, the vegetative state of the plankton of the cause of corruption is 
supervised. However, the approach has common microscope observation of the sampled 
lake water. Moreover, partly, the approach of supervising the water surface optically or a 
spectrum is detected using a remote sensing technique, and the approach of measuring 
the rough order of magnitude of the amount of phytoplankton indirectly from the amount 
of chlorophyll a etc. is tried. 
[0005] 

[Problem(s) to be Solved by the Invention] Among the above-mentioned conventional 
techniques, in order that the supervising method by microscope observation might 
require a help and time amount, it always supervised the amount of plankton and had the 
problem that a cure was not of use for generating of red tide or a water-bloom. 
[0006] Moreover, although the supervising method adapting a remote sensing technique 
can supervise a water pollution situation in a wide area, the quantitive measurement in 
early stages of plankton generating is difficult. On the other hand, from the amount of 
chlorophyll a, although plankton is measurable in total amount, the class of plankton 
cannot be judged. 

[0007] It is in offering the body observation approach and equipment with which it is, and 
the 1st purpose can recognize the body which exists in an environment, and extracts the 
characteristic quantity of the body, for example, can detect indeterminate form bodies, 
such as plankton, with a sufficient precision from the image for a monitor for this 
invention coping with the trouble of the above-mentioned conventional technique. 
[0008] Moreover, by using the Ruhr which specified the observation result beforehand, 
the 2nd purpose of this invention can be classified, can be further measured for every 
classification, and is to offer the body observation equipment which can be used for 
diagnosing corruption of storage water etc. from a measurement result further based on 
the Ruhr appointed beforehand. 

[0009] Furthermore, the 3rd purpose of this invention is to offer the plankton monitor 
purification system which can enable automatic classification of plankton, and measuring, 
can foreknow the generating condition and generating possibility of red tide or a 
water-bloom based on the information acquired further, and can prevent water quality 
aggravation. 
[0010] 

[Means for Solving the Problem] In order to attain the 1 st purpose of the above, 
according to the 1 st mode of this invention, change of the brightness in an image is 
emphasized about the observation image which has a shade, and the observation 
approach of the body characterized by calculating characteristic quantity about the 
emphasized image is offered. 

[001 1] The Laplacian processing can perform emphasis of change of the brightness in an 
image. 

[0012] Moreover, it faces in quest of characteristic quantity, and about an image, 
binarization processing is performed, a binary picture is generated, using this binary 
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picture, about the image which performed Laplacian processing, mask processing is 
performed and the image concerned can be alternatively picked out from an observation 
image. 

[0013] Here, a ratio (area/number) is mentioned as characteristic quantity. 
[0014] Furthermore, on the occasion of generation of the binary picture for mask 
processing, labeling processing is carried out about a binary picture, the block of 1 
settlement which the pixel has connected is recognized as a body, and a binary picture 
can be generated for every body. Moreover, an intensity level can be assigned to the 
label to give on the occasion of labeling processing, the image by which labeling was 
carried out on the basis of this intensity level can be cut down, and the mask for every 
body can be generated. 

[001 5] Moreover, according to the 2nd mode of this invention, about the shade image of 
the liquid phase containing plankton, perform binarization processing and generate a 
binary picture, and about this binary picture, carry out labeling and the body according to 
individual is recognized. The image for every body is cut down and this cut-down image is 
used. As characteristic quantity The objective observation approach of calculating one 
or more a boundary length, the number of a hole, the area rate of a hole, a minor axis / 
major-axis ratio, a circle shape factor (value showing how close [ to a circle ] an 
objective form being), the number of the endpoints of a segment element, the number of 
the intersections of a segment element, and among ratios (area/boundary length) is 
offered. 

[0016] Furthermore, according to the 3rd mode of this invention, binarization processing 
is performed about the shade image of the liquid phase containing plankton, a binary 
picture is generated about each of a body part and a liquid phase part, the shade image of 
a body part and a liquid phase part is separated using these binary pictures, and the 
objective observation approach of calculating characteristic quantity about each is 
offered. 

[0017] As equipment for attaining the 1st purpose of this invention, as the 4th mode of 
this invention It has the equipment which generates the shade image about the candidate 
for observation, and the image processing system which has the feature-extraction 
section which carries out an image processing about a shade image, and extracts the 
characteristic quantity of an image. The feature-extraction section The observation 
equipment of the body which has a means to emphasize change of the brightness in an 
image, and a characteristic quantity operation means to calculate characteristic quantity 
about the emphasized image is offered. 

[0018] In order to attain the 2nd purpose of this invention, moreover, as the 5th mode of 
this invention The Ruhr appointed beforehand is applied to the 4th mode of the above 
about each characteristic quantity. The judgment equipment which judges the class of 
plankton for observation, and the metering device which measures the number for each 
kind of every plankton about a judgment result, counting of plankton — the Ruhr 
appointed beforehand is applied to a result and the observation equipment of the body 
constituted by adding further the diagnostic equipment which diagnoses dirtiness is 
offered. 

[0019] in order [ furthermore, ] to attain the 3rd purpose of this invention — the 6th 
voice of this invention — if it depends like — the 5th voice of the above — a water 
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quality purification system equipped with the observation equipment of a body [ like ], the 
purge which performs reservoir water purification, and the control unit which controls 
operation of a purge based on the diagnostic result of diagnostic equipment is offered. 
[0020] 

[Function] This invention is applicable about the shade image of the liquid phase 
containing plankton. Namely, binarization of the shade image is carried out to the 
processing which emphasizes change of the brightness in a shade image. Carry out 
labeling, recognize the body according to individual, perform processing which cuts down 
the image for every body, and the image by which emphasis processing was carried out is 
alternatively taken out using this cut-down image. It asks for that (area/ number) ratio, it 
judges whether it is beyond the value that this (area/number) ratio defined beforehand, 
and this taken-out image is judged with the object of that image being colony plankton, 
when it is beyond this value. 

[0021] For example, each objects gather and micro KISUCHISU (Microcystissp.) which is 
the main cause plankton of a water-bloom forms a colony. Although a large herd object is 
especially formed at the time of abnormality propagation, regularity is not accepted in the 
appearance configuration of the colony at all. That is, it is an indeterminate form. 
[0022] In the first characteristic quantity extract section, processings (Laplacian 
processing etc.) which emphasize existence of the each object of micro KISUCHISU are 
performed to a subject-copy image as the preceding paragraph which emphasizes the 
micro KISUCHISU group which forms the colony. Binarization of the emphasis image 
after processing is carried out, and the image characteristic quantity which shows the 
description of whenever [ plankton colony formation / which is obtained from this binary 
picture ] is extracted. 

[0023] Judgment equipment distinguishes and classifies the class of plankton by making 
this image characteristic quantity into an index. 

[0024] Many [ on the other hand, / for example, a HOSHIGATA diatom (Asterionella sp.) 
and the plankton which has a unique configuration like KUNSHOUMO (Pediastrum sp.) ] 
[0025] The 2nd feature-extraction section performs binarization processing, noise 
rejection processing, etc. to the expansion image with these unique configurations of 
plankton. To this image, a characteristic quantity operation means calculates at least one 
sort of characteristic quantity about configurations, such as the area of a binary picture, 
a boundary length, an area rate of a hole, surface ratio with a bounding rectangle, a minor 
axis / major-axis ratio, a shape factor, and a circle shape factor, is based on such 
characteristic quantity, and distinguishes and classifies the class of plankton. 
[0026] Moreover, ****** of above-mentioned micro KISUCHISU has a very large 
brightness difference with the liquid phase section whose color is a background deeply (it 
is at light field) compared with other planktons. The 3rd feature-extraction section of the 
preceding clause carries out binarization processing of such a plankton image first, and 
performs mask processing which extracts alternatively the shade image corresponding to 
the obtained binary picture further. A characteristic quantity operation means searches 
for the brightness information of the plankton section from the obtained binary picture. 
[0027] Judgment equipment is added to the information acquired in the 1st, 2nd, and 3rd 
feature-extraction sections, and distinguishes and classifies the class of plankton. 
[0028] This invention can always measure the vegetative state of the classification of 
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Plankton using the result obtained in the feature-extraction section mentioned above 

resu^F I 6 " 0 " the u C ° rrUption situation of a hydrosphere based on the measurement 
result Furthermore, the generating stage of red tide or a water-b.oom can be foreknown 
exactly, and generating can be prevented sanitation facilities from the obtained 
d,agnost,c result by [ for an early stage / suitab.e ] carrying out extent operation. 

[Example] Hereafter, this invention is explained based on the example shown in drawing 

[0030] This example is applied to the system which supervises the corruption condition 
of reserve, water, such as a lake, a river, and a dam. and the corruption condition • he 
reserve, water detect the plankton of a specific Cass especially and according to the 
existence. In addition, in the monitoring system to which this example is applied it has 
further the function to take the measures against purification to corruption ul g a 
momtor result. In addition, although this invention is suitable for detection of plankton it 

m JE£^ZT * is widely app,icab,e to e " g 

[0031] In d^wing_l . 1 is reservoir water, such as a lake set as the object of a monitor in 

s the T f T, eXam ^ 3 riVer ' 3 d3m - In tWs 6Xamp,e S ^em. it is considering 
[00321 Th 0bse L rVat '° n ° f the bod * whi <* -ists in reservoir water 1 . i.e.. plankton 

L0032] The image p.ck-up equipment tO with which the system of this example picturizes 
reservoir water 1. and the image processing system 20 which extracts characteristic 
quant,ty from the p.cturized image. The judgment equipment 30 and the rule base 35 
which constitute a distinction means to recognize an object object from extracted 
characters quanfty. It has the metering device 40 and database 45 which constitute a 
measurement means to measure the number of the recognized bodies, and the dia^ic 
equipment 50 and the rule base 55 which constitute a diagnostic means to diagnose "he 
corruption s,tuat,on of reservoir water 1 from measurement data. Moreover, this example 
system ,s equipped with the control unit 60 which controls purification of reservoir water 

60 Z °V gnOSt ' C reSU,t ' PUrge 70 WhiGh is COntrolled ^ th * control unit 

60 and purifies reservoir water 1. 

SlZl7h Pi f? 6qUiPment 10 Vide °- Si ^ al out P"t section (neither is 

llustrated) which changes and outputs the optica, system which catches the object in 
reservoir water 1 optical.y. and the target optica, elephant observed to a video ignal 
incorporates the expansion image of reservoir water 1 . and inputs it into the 
.mage-processing section 20. In this example, since plankton is picturized. what 
specifically added the image pick-up function to have for example, a CCD array to the 
ZZlT* ^ Und6rWater Camera as f ™ge Pick-up equipment 10 is used 
innuttln 1 PrOCeS T g SyStem 20 carries °*the '-age processing of the image 

■nputted from image p,ck-up equipment 10. extracts the target description, and inputs a 

^r^rf ,nto judgment equipment 3o - judgment ****** *° «™ 

inputted data of an image-processing result with the objective class judging Ruhr 
beforehand inputted into the rule base 35. and distinguishes and classifies a n objective 
tt H T ; mg T 40 meaSUreS P ° PU,ati0n aCC ° rdi ^ to ob -i-tive class from 

^rrSSS WH J : dgment eqUiPment 30> 3nd hPUtS and SaV6S a -asurement 
result ,n a database 45. While companng the class judging Ruhr by using plankton as an 
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object object and distinguishing and classifying the class of plankton according to this 
example, from the classification result, the population according to plankton class is 
measured and a measurement result is inputted into a database 45. 
[0035] Diagnostic equipment 50 diagnoses based on the measurement result of a 
metering device 40, and the information in a rule base 55. In this example, based on a 
measurement result and the Ruhr, the water pollution situation of reservoir water 1 is 
judged, and a cure is determined. In the case of this example, a rule base 55 inputs 
beforehand the relevance Ruhr of the class of plankton and an amount, and water quality, 
and saves it. Diagnostic equipment 50 determines the cure of "a cure having no need, 
since the amount of planktons is usual", "operating a purge 70 as a cure, since Plankton 
A is in a growth inclination", etc. according to the Ruhr. Consequently, when being 
required is determined, a command is taken out to a control unit 60. 
[0036] According to the control command from diagnostic equipment 50, a control unit 
60 controls operation of a purge 70, and purifies reservoir water 1 . 
[0037] The above-mentioned image processing system 20, judgment equipment 30, a 
metering device 40, rule bases 35 and 55, a database 45, and diagnostic-equipment 50a 
can be built according to the computer system of a workstation etc. As a workstation 
used for these As shown in drawing 9 , for example, the central-process unit 501 (CPU), 
The primary storage 502 which stores the program of CPU501 of operation, data, etc., 
The various programs and image data memory 504 for the program memory 503a image 
processing which memorizes the program for the image processing processor 503 for 
performing an image processing, and this processor 503, The input unit 505 containing 
the keyboard which inputs various directions, a mouse, etc., The displays 506, such as a 
color CRT, and the airline printer 507 for performing a printout, What has the input 
interface 508 for performing the entry of data from image pick-up equipment 10 etc., the 
output interface 509 for outputting a condition detection result etc. to other systems 
etc., and the external storage 510 that stores a program and various data is used. 
[0038] Here, CPU501 mainly realizes each function of judgment equipment 30, a metering 
device 40, and diagnostic equipment 50 by performing the program stored in a primary 
storage 502, for example. Moreover, an image processing processor 503 mainly realizes 
the various functions of an image processing system 20, for example by performing the 
various programs for the image processing memorized by program memory 503a. 
Moreover, external storage 510 stores each data in order to realize a database 45, a rule 
base 35, and a rule base 55. Moreover, CPU501 performs retrieval of these data etc. 
[0039] Moreover, a communication controller may constitute the input interface 508 and 
the output interface 509. If it does in this way, the data from image pick-up equipment 10 
can be received by communication link, and a diagnostic result can be sent to a control 
unit 60 by communication link. 

[0040] In addition, although the same hardware system constitutes the above-mentioned 
image processing system 20 grade from this example, these all or parts can also be built 
as a respectively independent hardware system. That is, an image processing system 20, 
judgment equipment 30, a metering device 40, and diagnostic equipment 50 may be 
constituted as respectively independent equipment. Moreover, it may be made to 
perform all or a part of functions of a control unit 60 by the above-mentioned computer 
system. 
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[0041] | Moreover, a part of eaoh equipment [ at least ] mentioned above can constitute 
so that it may realize using the hardware of dedication 

iv°st 4 e 2 i 20*' C ° nfig " rati °" and its -age-processing process of an image processing 
system 20 are explained to a detail with reference to drawing 2 . In addition, at this 
example, the expedient top of explanation and the circuit name show the component of 
an image processing system 20. This does not necessarily mean that it is the hardware of 
dedication. As mentioned above, in a computer system, you may be the function that it is 
realizable with activation of software. Of course, it cannot be overemphasized at least 
about a part that it can consider as the hardware of dedication. For example, the signal 
transformation circuit 200 can consist of A/D converters 

IS A po ima h ge r CeSSing T tem 20 amendment subject-copy image generation 
section 20a which generates the amended subject-copy image which is set as the object 
of processing and feature-extraction section 20b which performs processing which 
extracts the description from an image. 

[0044] Amendment subject-copy image generation section 20a has the signal 
transformation circuit 200 which changes into a digital signal the image picturized with 
-mage p,ck-up equipment 10. the image memory 201 which stores the changed image 
data, the auxiliary ,mage memory 202 which stores the contrast image for an image 
processing, and the brightness amendment circuit 203 for amending the luminance 
distribution of the picturized image data. 

[0045] Moreover, the binarization processing circuit 204 as for which feature-extraction 
section 20b carries out binarization processing about the amended subject-copy image 
RA ** nng circuit 204a which carries out .abeling processing of the image by which 
binarization was carried out. Image logging circuit 204b which cuts down at a time one 
-mage of two or more body images by which labeling was carried out. The description 

oTt P he a al P n r d C H SS, K g ^ "** ^ Pr ° CeSSi ^ ° f the 

of the amended subject-copy image alternatively. The mask-processing circuit 206 

which carries out mask processing of the image obtained in the description emphasis 
processing arcuit 205 by the binary picture obtained in the binarization processing 
circuit 204. It has the binarization processing circuit 207 which carries out binarization 
processing of the emphasis image by which mask processing was carried out in the 
mask-processing circuit 206. and the characteristic quantity arithmetic circuit 208 which 
calculates and calculates characteristic quantity about each inputted body of a binary 
picture. J ry 

[0046] Feature-extraction section 20b has a loop formation between image logging 
circuit 204b and the characteristic quantity arithmetic circuit 208. This loop formation is 

leT* 7" r IT^ ° f imag6S 3t 3 time ' Perf ° rming °" e ima *e of Processings 
after ,t at a time. In addition, it is good also as a configuration which cuts down an image 
accumulates, respectively and carries out batch processing 

El 0 ^ RA .** f^' 1 2043 performs «A ** •** Processing which assigns the same 
label (number) as the pixel which belongs to the same connected component about image 
data, and assigns a d,fferent labe. to a different connected component. That is. the raster 
scan of the image ,s earned out. and when 1 pixel which has not given the label is hit 

™ £T£ V T the , Same ' abel 38 PiXd iS giV6n t0 the which already 
gave the label among the pixels which hit in a scan, and the connected pixel. The block 
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which is the pixel of 1 settlement which two or more pixels have connected is recognized 
as a body of 1 by this, and the label of 1 is given to the whole. Moreover, in this example, 
brightness is applied to a label and the gradation information used as a different intensity 
level for every body is given. 

[0048] Image logging circuit 204b has with the binarization function to distinguish one 
body at a time according to the given label (intensity level), and the function which starts 
the rectangle which contains the body which carried out binarization inside by setting up 
and carrying out binarization of the threshold with the range where only the intensity 
level of 1 is contained about the body by which labeling was carried out. This image 
logging circuit 204b outputs a binarization image for every body by logging. Whenever it is 
carried out for every body and the feature-extraction processing in the latter part about 
the body of 1 finishes, this binarization changes the range of a threshold and is made to 
perform the next binarization. If it does in this way, the amount of memory required for an 
image data storage can be lessened. In addition, you may make it classify the body with 
which it is the level corresponding to the brightness which gave the intensity level, for 
example, intensity levels differ by carrying out a sequential setup from high level in a 
binarization function. 

[0049] In addition, although RA ** ring circuit 204a has given gradation information in this 
example for an objective distinction by which labeling was carried out, an objective 
distinction is not restricted to this. For example, you may carry out by giving color 
information. 

[0050] The mask-processing circuit 206 performs mask processing of a corresponding 
field about the image obtained in the description emphasis processing circuit 205 using 
the binary picture for every body. In addition, in case the binary picture used as a mask 
starts, it performs mask processing to the field of the address with which the image by 
which the description emphasis was carried out corresponds by catching the address on 
the screen using the address. 

[0051] The binarization processing circuit 207 carries out binarization processing of the 
emphasis image by which mask processing was carried out. The luminance distribution of 
the image by which Laplacian processing was carried out is divided binary by this 
binarization. 

[0052] The characteristic quantity arithmetic circuit 208 calculates characteristic 
quantity, such as area, the number, and a boundary length, about each [ for the binary 
picture which it is as a result of a series of image processings including the Laplacian 
processing / separation recognition ] body in the binarization processing circuit 204. The 
characteristic quantity arithmetic circuit 208 has the function which it is ordered so that 
the next logging may be performed to image logging circuit 204b, after the operation of 
the characteristic quantity about one body is completed. The operation of such 
characteristic quantity etc. is performed by the image processing processor 503 by 
storing those operation programs in program memory 503a beforehand. 
[0053] The result calculated in the characteristic quantity arithmetic circuit 208 is sent 
to the judgment circuit 30. In addition, buffer memory may be prepared between the 
characteristic quantity arithmetic circuit 208 and the judgment circuit 30. 
[0054] Next, focusing on the processing actuation in an image processing system 20, 
drawing 2 , drawing 4 , drawing 5 , and drawing 6 are used, and actuation of this example 
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system is explained to a detail. 

Si" J?*"* f ^ Pi ! k " UP e<,UiPment '° *«* —» ^servoir water 

AKhough the ,mage for one sheet is pictured, a specimen is changed two o7more 
sheets are p,ctur, Z ed, and you may make it prooess it with next e^Z t ™ 

about the image containing the image of plankton Perrormed 
[0056] The dirt or the blemish which it adhered to the optical svstem of im a « ■ l 
equipment 10 etc. other than plankton may project on a t^^^^t 
and blem.shes. or optical nonuniformity exists in case an i ma « ~ ! 

tr r°r ion cannot ba ^ - ~™ =z£r • 

TaJlf f !„ f W " eSS amendn,ent 203- *. contrast image (background 

3ht„ - the J? PhaSe SeCti0 " WhiCh Plankt0 " no, speoificX xist 

sir ; z ~ 'zz -tzz ~ inoorporatin ! - ,he b «*«™ 

processes. subject-copy ,mage and difference ~ it 

[0057] The image for explaining this processing to drawing 3 and an example of that 
luminance distribution are shown. example of that 

[0058] An example of a subject-copy image is shown in drawine 3 fa) In \w,« a. ■ 

tZlt h r Ching e T SSeS m — ^^tnesfSe ^ stawtg^ 
shown r iTT 6 -? 8 tribUti ° n ° n SCanni ^ line A-A- of the subject-copy Tage 
shown ,n (a). The hqu.d phase section Z of a background has high brightness Tnd • 
brjghtness. such as p.ankton, and dirt, a b.emish. shows a low value. 
0059] An example of the background image memorized by drawing 3 (b) in th. „, t 
•mage memory 202 is shown, moreover, the luminance disS 
in the image shown in (b) is boiled and shown in drawins 3 (V) Wh.n „ , ,nar " ne A A 

[0061] the example shown in drawing - differenoe - although the luminance 
d^nbuuon was .ndicated to be the example of prooessing, eaoh. the example" . 
subject-copy ,mage of m.cro KISUCHISU, the example of a background image and the 

the plankton which ^^^^t^^Z^T^ " 

L0062J In an image processing system 20, the subtraction image G (i » nh* a ; a • *l 
brightness amendment circuit 203 is inoutted into thTh f obta 'n*d m the 

cure ^uo is inputted into the binanzation processing circuit 204 
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and the description emphasis processing circuit 205. First, the binarization processing 
circuit 204 performs binarization processing by the degree type, and carries out 
separation recognition of a body and the liquid phase section. 

If it G(i, j) <S Becomes, it will be B(i, j) = 0. If it G(i. j) >=S Becomes, it will be B(i, j) = 1 . (1) 
It corrects. Brightness information B of the point of = (X coordinate, Y coordinate) (i, j) in 
G(i, j):shade image (i. j): Brightness information S of the point of = (X coordinate, Y 
coordinate) in a binary picture (i, j) : The binary picture which carried out binarization of 
the subtraction image shown in binarization threshold drawing 4 (c) is shown in this 
drawing (d). Furthermore, although illustration is omitted, it is a well-known noise 
rejection approach, and removes an one-point noise. 

[0063] The image by which binarization was carried out is RA ** ring circuit 204a, and 
objective individualization, label grant to it, and intensity-level grant are performed by the 
function mentioned above. And in image logging circuit 204b, using the threshold 
equivalent to gradation information, binarization of an image is performed, a body is 
distinguished with gradation, and it starts according to an individual. In this example, it is 
sent to the mask-processing circuit 206 for every 1 body end ****. Logging of the 
following body is performed after the feature extraction about the cut-down body is 
completed now. 

[0064] On the other hand, the description emphasis processing circuit 205 emphasizes 
alternatively the brightness of the subtraction image G (i, j) inputted from the brightness 
amendment circuit 203. As a concrete emphasis means, the Laplacian processing is used, 
for example. This Laplacian processing has the function to emphasize the difference of 
brightness with the adjoining pixel, in a shade image. 

[0065] This function is taken for an example and the 8 direction Laplacian processing is 
explained. Drawing 6 (a) expresses 9 pixels (vertical 3x width 3) which adjoins in a certain 
shade image. As shown in drawing, when the brightness of each pixel of D and a 
perimeter is set to D1-D8 for the brightness of a central pixel, the 8 direction Laplacian 
processing to a central pixel is expressed with a degree type. 
[0066] D-8 D-sigma Di. however D': Whenever [ ** / of the central pixel after 
processing], this brightness correction operation is performed about all the configuration 
pixels of a shade image, and an emphasis image with new brightness information is 
obtained like drawing 6 (b). 

[0067] The example of a subtraction image and the emphasis image obtained by carrying 
out Laplacian processing is respectively shown in drawing 5 about colony plankton, 
simple substance plankton, and the dust-like matter. The emphasis image which is shown 
in this drawing (b) and by which Laplacian processing was carried out turns into an image 
with which the brightness concave heights in the subtraction image shown in this drawing 
(a) were emphasized. The profile section and the surrounding brightness of brightness 
irregularity are low, and are intense in the central point of a minute body with the high 
brightness of a center section. Therefore, the profile section R and R' are emphasized by 
the Laplacian processing, and become RL of drawing 5 (b), and R'L Since colony plankton 
has the central point of an each object emphasized by coincidence, it is set to CL of this 
drawing (b) by C of drawing 5 (a). 

[0068] Thus, the description emphasis processing circuit 205 emphasizes the existence 
of the brightness difference between the adjoining pixels. 
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[0069] The mask-processing circuit 206 carries out mask processing of the ima*e 
obtained ,n the description emphasis processing circuit 205 by the b!nary plZe 
obtamed , . the binarization processing circuit 204. Only the emphasis ma^ 

extTX b: g th 0 ° f brightn6SS ,nf ° rmati0n 1 h 3 ^ Picture Taiternativeiy 

extracted by this mask processing. For example, if mask processing of the subtract on 
image shown in drawin g 4 (c) is carried nut h» +h„ k- • . subtraction 

when aimed at ^iSsuCHWH TL , * Sh ° Wn in this drawin e W 

en armed at micro KISUCHISU. the mask image of this drawing (e) will be obtained 

rOoTo^'K ed abOV6 ' Pr ° CeSSing iS Perf0rmed ** -vir body 

emohL bmar | !f at,0 u n Pr ° CeSSing circuit 207 ^rri eS out binarization processing of the 

cTcuit ^or^ " ' Pr ° CeSSing W3S CarHed OUt in the mask-proce ssfng 
circuit 206. and recognizes a body. The result which carried out mask processing of the 
emphasis image of this drawing (b), and carried out binarization to taSwJ^ 
To colony p.ankton being recognized as a big lump, an appearanceloT^ation 
collapses and the dust-like matter is recognized in the dispersed form * . 
Plankton is homogeneity-like [ the brightness in a ^ToZZ^l"^ " 
substance p.ankton or the dust-like matter, this has the small part emphasTzed by the 
Laplacan processing, and is because it is distributing empnas.zed by the 

[0071] A means to emphasize change of the brightness in an image consists of old 

r::::3:r P :rr ng ,o this — — ° f - ^ - - 

[0072] The characteristic quantity arithmetic circuit 208 calculates a ratio 

^^ZZ^^XT^T^ inp r t — 

value of characteristic quantity. ,„ this axa^ « astT ST " " ' 
n r f ** Charactaristte 0""«y to calculate is not restricted to this 

cl„ . ' I m ' n ° r aX ' S 7 mai ° r - a * is «■*>. » shape factor (value showing he 
complex^ of en objective border line), a circle shepe factor (value showing hZ close 

elnT and" T ^ m ' SX 2 <diameUr " min) ^ surfa « »*» aboun^g 
rectangle, and a center of gravity to a boundary length 2 (overall diamet.rl T 

of gravity ,o a boundary ,eng«, the 2 (path) ^J^i^Z^^^J^ 
crcunrference. There is the count of the direction change of X at the t^e oTa pr^Se 

rr^: I 0 • ~ itr ows ° f a — — - - ~ - 

[0073] (Area/number) The calculated value of a ratio is shown in Table I A„ n a- , 
the result of Table ,. the difference of the ratio (area/nunT) en tht bodies' of 
colony plankton and others (average area) is great and has brought a resuK wh*h 

zzz Tzr 0 " ' of piankton 1 (wha — [ - > «*» ^idir:; "ifor. 

[0074] 
[Table 1] 
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[0075] About the characteristic quantity sent from the characteristic quantity arithmetic 
circuit 208, judgment equipment 30 is applied to the judgment Ruhr beforehand 
memorized by the rule base 35, and distinguishes and classifies the class. By this 
example, beforehand, the numerical range of various planktons and the above-mentioned 
characteristic quantity of the dust-like matter is set to a rule base 35. and it inputs into 
it as the class judging Ruhr of plankton. The judgment Ruhr applies the judgment Ruhr of 
for example, an IF-THEN method. 

[0076] A way method [ matter / a micro KISUCHISU colony, and / simple substance 
plankton and the dust-like matter ] of a classification is explained below. 
[0077] In the image processing system shown in drawing 2 , a ratio (area/number), i.e., 
average area, is shown in Table 1 among the characteristic quantity obtained by carrying 
out an image processing about various bodies. As shown in Table 1, ratios (area/number) 
differ greatly by micro KISUCHISU, and the planktons and the dust-like matter other 
than micro KISUCHISU. Therefore, micro KISUCHISU can be correctly distinguished by 
making this difference into the judgment Ruhr. For example, with [ in the case of Table 1 
/ the value of a ratio (area/number) ] 100 [ or more ], it is micro KISUCHISU and less 
than 100 are classified with the application of the judgment Ruhr that they are simple 
substance plankton or the dust-like matter. 

[0078] As mentioned above, colony plankton, and simple substance plankton and the 
dust-like matter can be clearly classified by the image processing system 20 explained 
using drawing 2 extracting characteristic quantity/and applying the Ruhr appointed 
beforehand with distinction equipment 30 based on this characteristic quantity. 
[0079] Moreover, although the ratio (area/number) was made into the index in the 
example of a classification, the index which combined other above-mentioned 
characteristic quantity and them may be used. Furthermore, distinction with simple 
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□!tnl? nCe "J^T ^1. dUStHlke matt6r iS P ° SSible for the sim P«e substance 
Plankton and the dust-like matter which were classified according to said characteristic 

ooTnToutTh ' T R t fr ° m CO, ° ny Plankt ° n - In addition ' what colony pSn stn 
point out the near th.ng which small cells gather and forms the colony of an 

indeterminate form spherically [, such as micro KISUCHISU and UROGURENA ] and 
HOSH trlttT. f CharaCteriSt!C COn ^ rat --. «-h as OBIKEISOU. and a 
[0080] A ^ T KUN 4 S n H0UM °' ^ * - « simple substance here. 
[0080] A metering dev.ce 40 measures the number of solid-states for every class of 
Plankton from the classification result obtained with judgment equipment 30 Th s 

~; 4 e 5 nt 7* is Store d time Seri6S at 3 data °- 45. That is, it s ores in a 
database 45 as data ,n wh.ch aging of the number of solid-states about various kinds is 

[0081] Diagnostic equipment 50 diagnoses the water quality of reservoir water 1 from the 
measurement result obtained with the metering device 40. The class and amount o^ 
Plankton reflect the water quality of the habitation water area. For this reaTn th . s C an 
be used as an index of the eutrophication percentage of comp.etior, o ? ^TaSVT 
common to have the relevance of appearance plankton and water quality pecu^a" to he 
reserve, water on each .ake and a dam. Therefore, the Ruhr of the re.evance 
beforehand mputted ,nto the rule base 55. Diagnostic equipment 50 performs a water 

S^St R t ! t0re t d ^ "* baSe 55 - Ft example, when [ thltLe 
.s micro KISUCHISU ] constant-rate existence is being recognized, it judges with having 
eutroph.cated the reservoir water. And further, when a certain amount is "elided it 

[0082] Zl7 being requ,ved - ™- j~ ^ b sen t to . Si 

[0082] Based on the d.agnosfc result of diagnostic equipment 50. a purge 70 is worked 
or a control un,t 60 controls changing the working state etc 

[0083] Next, other examples of the image processing system 20 applicable to this 
invention are expla.ned with reference to drawing 7 

St T l e Jr ge Pr ° CeSSing SVStem 20 ° f ^ 6Xamp,e Rawing? has amendment 
subject-copy .mage generat.cn section 20a which generates the amended image Z 
three sorts of the 1st to 3rd feature-extraction sections 20b. 20c. and 20d Since 

seTtLnTh ^T'^ '"T generati ° n SeCti ° n 20a and 1st Mature-extraction 
sec , on 20b are the same as that of what is shown in drawing 2 mentioned above 

Z2Z°: J"' ^ f ~ ^means 20c and 20d are 

[0085] 2nd feature-extraction section 20c has the binarization processing circuit 210 

c^TZT drCUit 21 ° b ' ^ CharaCteriSt ' C -entity JZL 2 i ' 

c.rcuit 21 1. and the charactenstic quantity store circuit 212. The amount of shape 

1^::™"^ ^ ClaSSifi6S 8 ^ aCC ° rd - * «* ^ M~ r action 

Si 7 "" bina, i 2ati0n jessing circuit 210 inputs the image obtained in the 
brightness amendment c.rcuit 203. performs binarization processing of (1) type and 
performs one more point noise rejection processing. The binary picture obtaTnedTn the 
b.nanzafon processing circuit 210 starts the binary picture fo7 every bodv Zth . 
crcu* 210a and 1 st feature-extraction section 20a which is J^SJ 
210b, and was ment,oned above. The started binary picture is inputted into the 
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characteristic quantity arithmetic circuit 21 1. It is constituted like image logging circuit 
204b, and functions as labeling circuit 210a and labeling circuit 204a indicated to be 
image logging circuit 210b to drawing 2 similarly. 

[0087] The characteristic quantity arithmetic circuit 21 1 calculates the characteristic 
quantity about a configuration by each body of the inputted image, i.e., this example, 
about plankton and the dust-like matter. The characteristic quantity to calculate Area, a 
boundary length, the area rate of a hole, a minor axis / major-axis ratio, a shape factor, 2 
(diameter of min) from surface ratio with a circle shape factor and a bounding rectangle, 
and a center of gravity to a boundary length, 2 (diameter of min) from a center of gravity 
to a boundary length, the 2 (path) averages from a center of gravity to the circumference, 
They are the count of the direction change of X at the time of a profile trace, the count 
of the direction change of Y at the time of a profile trace, the downward number for a 
lobe, the number of the endpoints of a segment element, or the number of the 
intersections of a segment element. Among these, although it asks for at least one sort, 
by this example, it calculates about the characteristic quantity shown in drawing 10 . 
[0088] The numeric value of such characteristic quantity is memorized in the 
characteristic quantity store circuit 212. 

[0089] While memorizing characteristic quantity for every body, after the characteristic 
quantity extract processing about the body of 1 finishes, it is ordered the characteristic 
quantity store circuit 212 so that the next image logging may be performed to image 
logging circuit 210b. 

[0090] The characteristic quantity memorized in the characteristic quantity store circuit 
212 is inputted into judgment equipment 30. As a result of the inputted image processing, 
judgment equipment 30 distinguishes each body and classifies data according to the 
judgment Ruhr by the amount of shape facilities into which it was beforehand inputted by 
the rule base 35. The relation between the evaluation about the amount of shape 
facilities and the target classification of plankton is shown in drawing 1 0 . The judgment 
Ruhr can be formed by setting the combination of evaluation of two or more sorts of 
characteristic quantity as IF term, and setting the plankton corresponding to it as a 
THEN term, using this relation. 

[0091] In addition, when the plankton of the class to which the configuration bore a close 
resemblance [ class / of plankton which requires a classification ] exists, 
feature-extraction processing by the above-mentioned 2nd feature-extraction section 
20c is performed in more detail. For example, about the binary picture obtained in the 
binarization processing circuit 210, processing which smears away a hole is performed 
and it inputs into the characteristic quantity arithmetic circuit 211. If a hole is smeared 
away, a body can be recognized in an outside configuration. Therefore, the configuration 
classification Ruhr is beforehand inputted into judgment equipment 30, and the group 
division of the object plankton is roughly carried out with the shape of circular, a 
rectangle, and yarn, and others. 

[0092] Next, characteristic quantity, such as an area rate of a hole, a minor axis / 
major-axis ratio, and surface ratio with a bounding rectangle, is classified according to 
2nd feature-extraction section 20c mentioned above as an index within each 
configuration group. Moreover, depending on the class of plankton, affine transformation 
processing is also very effective. 
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"t OV ° f ; a ' Ure - ertra<;,io " "o*-" demonstrates effectiveness especially in 

HOSMGATaT, the j P ' a , nkt ° n " hich " aS uni < ue configurations, such as a 
HOSHIGATA diatom and KUNSHOUMO 

[0094] Next the 20d of the 3rd feature-extraction sections has the binarization 
processing area* 220. labeling circuit 220a. image logging circuit 220b the 
mask-processing circuit 222. the characteristic quantity arithmetic circuit 223 the 
auaZ rT SmS CirCU,t 221 ' mask "P— ing circuit 224. the characteristic 
[0095^t is > 7^1 225 ' Characteristic *-hy store circuit 226. 

220a Ld LT • .or 866 '° gging ° irCUit ^ and functions as 'deling circuit 

simi ariy '""^ * ^ ^ ^ 22 ° b t0 d ^win g 2 



in!!t! 3 ^YTT™ imagG ° btained in the brightness ^endment circuit 203 is 
inputted into the b.narization processing circuits 220 and 221. To the inputted image the 

ttir;™^^ 



type, and performs one-point noise rejection processing further. The binarization 
processing circuit 221 performs binarization processing by the degree type. In addition 

[0097] SS inf ° rmati0n 3 b6ing reVersed «) 

If it GO. j) <S Becomes, it will be B(i. j) = 1 . If it G(i.j) > =S Becomes, it will be B(i j) = 0 (2) 

G( i>s e h C ad Br,ght 7 S V* n R f ° r r i0n 8 ° f ^ P ° int ° f = (X Y coordinate) (U)fn 

GO. j) shade ,mage O.j): Bnghtness information S of the point of = (X coordinate Y 

coordmate) ,n a binary picture (i. j) : The example of a binary picture which is expressed 
with (2) types ,n the example of a subtraction image shown in binarization ZesM6 
to4 fa) and which carried out binarization processing is shown in thi.^?® 
(1) S,nce the value g,ven to B (i. j) is reversed by the formula and (2) formulas theliouid 
Phase sect.on becomes white to an objective field fal.ing out white in draZ.4 (d) in th s 
draw-ng (f) In add,tion, the binary picture of (0 is good d.o^7^ p ^ 

wh c earned ou tone reversal processing of the binary picture of this drawing^) That 
s the bmary picture obtained in the binarization processing circuit 221 may substitute 

oblate? Whbh C8rried ° Ut t0ne reVerSa ' Pr ° CeSsing f ° r the binary p ctuT 

obtained in the binarization processing circuit 220 

[0098] Moreover, about the binary picture obtained in the binarization processing circuit 

204b W e h T H 0rmmg Pr ° CeSSing ^ ' abe,ing CirCUit 204a ' '^ine circ it 

204b each body is cut down and processed. 6 

obta'inel in I^T 68 "" 6 ^ ^ OUt mask PrOCessin * of the image 
^21,1^^ ame :i m t nt drCUit 203 by the Picture obtained in the 



binarization processing circuit 220. That is. mask Z^JZTZ^^ of 
draw^ (c) ,s carried out by the binary picture of this drawing (d). and the ma 3° 
shown in this drawing (e) is obtained. The mask image obtained in he lsk-pro ce Ting 
circuit 222 s nnuttoH int^ ^ A _ . A . 5 * processing 



fmon f, T*t mt ° tHe <!h «™*«*«° entity arithmetic circuit 223. 
[0100] On the other hand, the mask-processing circuit 224 carries out mask processing 
of the ,mage obta.ned in the brightness amendment circuit 203 by the binary p cTre 
obtamed ,n the binarization processing circuit 221. That is. mask Processing of C hade 
•mage of drav^i (c) is carried out by the binary picture of this drawing (fi and tne 
mask .rnage shown in this drawing (g) is obtained. The mask image obtained in e 
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mask-processing circuit 224 is inputted into the characteristic quantity arithmetic circuit 
225. 

[0101] The characteristic quantity arithmetic circuits 223 and 225 ask for the average 
luminance for every body of the inputted mask image. Here, the body in a mask image 
shows the shade image section. That is, the characteristic quantity arithmetic circuit 223 
asks for the average luminance of each body, and the characteristic quantity arithmetic 
circuit 225 asks for the average luminance of the liquid phase section, and it inputs it into 
the characteristic quantity store circuit 226, respectively. 

[0102] The characteristic quantity memorized in the characteristic quantity store circuit 
226 is inputted into judgment equipment 30. As compared with the brightness Ruhr about 
the various planktons into which the inputted body brightness data were beforehand 
inputted by the rule base 35, judgment equipment 30 is added to other judgment Ruhr, 
and distinguishes and classifies plankton. 

[0103] As mentioned above, as an example of the feature-extraction section to add, 
although two kinds of arts were explained, this invention may use the direction 
differential processing of X, the direction differential processing of Y, data smoothing, 
profile extract processing, etc. further. Moreover, a setup of the threshold S of the 
binarization processing in the aforementioned feature-extraction section can use a fixed 
value or the automatic binarization method make it change in consideration of the 
luminance distribution (histogram) of each image. 

[0104] Furthermore, in the above-mentioned example, the neural network technique 
which uses the description value corresponding to measurement information for the 
knowledge engineering-technique according to a crisp rule or a fuzzy rule in the class 
judging Ruhr and the various measurement information on plankton as teacher data can 
also be used for an input layer. 

[0105] Hereafter, other examples to which this invention is applied are explained using 
drawing 8 . 

[0106] The example shown in drawing 8 is the hydrosphere monitor purification system 
which applied this invention to the hydrosphere monitor and purification of a lake, a river, 
a dam, etc. of reservoir water 1 . 

[0107] this example system has the equipment shown in above-mentioned drawing 1 , 
the image pick-up equipment 10 constituted similarly, an image processing system 20, 
judgment equipment 30, a metering device 40, a database 45, diagnostic equipment 50, 
rule bases 35 and 55, a control unit 60, and a purge 70. Moreover, this example system 
has further a control unit 3, sampling equipment 5 and concentration equipment 7, and a 
terminal unit 9. 

[0108] Usually, the plankton concentration in closed water areas, such as a lake, and a 
dam, a river, is thin for carrying out microscope observation in tens of thousands of 
pieces/[ ml and ]. By condensing the plankton for observation, the effectiveness of a 
plankton monitor is raised and the hydrosphere monitor purification system which has 
immediate effect nature more can be built. Moreover, in order to perform online 
automatic checking and continuous monitoring of plankton, the control unit which directs 
a series of processings is required. Furthermore, two or more kinds of purification means 
are needed with the site condition of a purification system installation, climate, the class 
of plankton, etc. this example system is built in consideration of such a condition. 
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[01 1 09] In drawing . a control unit 3 sets a fixed time interval, starts a series of 
hydrosphere monitor purification systems, and takes out directions of bottling-water 
m, ,at,on to samphng equipment 5. The sampling equipment 5 which received directions 
extracts reserve, water 1. and sends it into concentration equipment 7. Image pick-up 
equ.pment 10 p.cturizes the expansion image of the concentration liquid obtained with 
ooncentrat.cn equipment 7, and inputs the brightness information into the 
image-processing section 20. 

[01 10] The image-processing section 20, judgment equipment 30, a database 35 a 
metermg dev.ee 40, diagnostic equipment 50. and a database 55 carry out the same work 
as explanation of drawing 1 . 

£cN*v t STt 70 " T^ 16, ^ intermittent air blinder facility, an aeration 

faclity. a filtration removal facility, or a driving channel from other water areas. Based on 
the d.rect.ons from diagnostic equipment 50. a control unit 60 selects two or more 
purges, and works them. Moreover, at the times of unsteady, such as a typhoon and 

Ttartld >h age ; 3 Ser 7 ° f h Q ydr ° Sphere monitor Purification systems are manually 
started with a terminal unit 9. 

[ Vl 2] , AC , C ° rding t0 each above exam P |e - the each object and colony structure of 
phytoplankton are detected, and the number for every class can be measured further 
quan.tat.vely^Consequent.y. a colony configuration becomes able [ an indeterminate 
form or a configurat.cn ] to supervise respectively the propagation situations of changing 
vanous^ sucn as micro KISUCHISU. with a sufficient precision from a Cass and bot 
s.des of an amount at the plankton of a unique configuration, and a list. Furthermore 
s.nce the generatmg condition in early stages of plankton is detectable, a purification 
means can be worked quickly and exactly and the abnormal occurrence of plankton can 

can P p ~ g6nerating ° f 3 Water " b ' 00m ° r ^ C - be forek — and Tt 

[01 13] Although the above-mentioned example was described for phytoplankton this 
■nvent,on .s not limited to this. That is. the place which this invention means is to 
recogn.ze the homogeneity of the brightness on the front face of a body (brightness) 

31 h Unif °T itV 'u^ 0 ' 6 " 1, diStingUi8h and "a-ify a body. For example, in 
fields, such as cosmet.es. the judgment of the delicacy (homogeneity) for the expansion 

-themed 6 1? lT ** *T * "* " aPP ' iCab ' e 35 3 check ^ ~ r 

the medical field - an object [ image / of the skin / expansion ] - carrying out - a 

blem.sh - ,t can do and can apply as advance of a thing, dry rough skin. etc.. or an index 
dLeren C t OVerV ^ to «* « a garbage dump, a mixing 

tn6 I Z *" matt6r 18 det6Cted and * Ca " apply to -i"^ent of the same 

and the body of the same class 

[0114] 

[Effect of the Invention] According to this invention, it is effective in being able to 

ouaXof^ ^ t ICh I" 318 an envir ° nment - and extracting the characteristic 
quant.ty of he body from the image for a monitor, for example, being able to detect 

n l e 7'r *?? b ° d,eS : f SUCH 38 p,ankton ' with a sufficient precision. Moreover, by 
us,ng the Ruhr wh.ch specfied the result beforehand, it can classify and can measure for 
every class.ficat.on further. Furthermore, based on the Ruhr appointed beforehand 
oorrupt.on of reservoir water etc. can be diagnosed from a measurement result. ' 
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x*«*fcbfc»fr, 04 (c) fc^ras»B»*, m 

0 (d) tc^^-ffiSHSre-TX^fcygt-Sfc, |h|0 
(e) C7X^IW#^5„ ccm ±^bfcj; 

[0 0 7 0] ~«ft«31@|82 0 7!J, ?X ?aajEI|Hj!§ 
2 0 6 t^VTvx^«i3l^nfc^SSiS««r-fitffc5!ys 

u 05 (c) »c, isi0(b) omm 
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[0 0 7 1] CtlS-pOffllTf, H«S*OW«<D^ft* 

[0072] ttmmmnm&z o sit, xt>^ntc~m 
t, wuoot lt, mm/mm tt^mmr 
*WMrwt, (mm/mm it*** < t 
<@&> isff, jagg, ^o«»» ytoami^ 

ffl) , FH^Kffft («W*0»*«raKifO<6^ifiv^* 
[0 0 7 3] On/flR) JtOtrtWB*. « 1 fc^ 

mm/mm it c^mmm) 

[0 0 7 4] 
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[0 0 7 5] ^gf3 0(i< 9flfcffig»H]?S2 0 8fr 
Cjie.nftiUfiCO^T, /!/— )W<— X 3 5 ic^iME 

U 79 hXDWmWfolt 
-;l/hLTA*lLT*5<„ ««>!/— /M*, W*tf, I F 
-THE N*^<ofiJ^;i/-;i/^3Sffl-rSc 
[0 0 7 6] = *a*X^XgM*i:, W7?>-*h> 

*5 j; tf ^ sttttK t o#m<D-^& * txTK-tmr 

[0 0 7 7] H2lC^-r®«J!La^«^*5'' > T, 
5rr<fcMc, (tSa/«) Jt«4, 5*a*x^Xi:, 

a i <o«^ (s«/<bso iton* i o ow± 

7 V > f h > & v > tt =f 5 T?« 3 £ v * 3 f i&Ar- 
[0 0 7 8] fcLh, H2*fflVTBMBU/fcH«SBa*« 

[0 0 7 9] $fc> #«0JT\ (ffifS/<@$0 Jt^JUS 
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p^y^v^ h>ttt, S^o^X^X^a^W-fc 

[0080] tHMtta 4 o a, wjetta 3 o t-k. e n/-c 

[008 1] ttffi&B 5 0 ti, tf«iJ^S 4 0 X'TLhfttz 

trans** 6» s=S7j< i (D7kn*&m?z>o zr^yzv 

rob, en*, ^HcD^Sfc^TS^tlfitLTffl^ 

;l/^<— X5 5lc, ^46A*3 LT*5<„ &\Bi& 
B5 Ote, C OA/— ;W<— X 5 5 IctSIASnSrt/— 7l/£r 

M6 otc^ensc 

[0082] mwmw. 6 0 ^EK^M 5 0 n&M&m 
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[oo8 3] mc *f%wicmm? zcttf T-zzmm 
[oo84] 07 <Dmmm<Dwmwimgm 2 0 a. mm 

*6»30 3a©1«RiftffiaJ2 0 b, 20c, 20dt 

^jam#ig2 0 c , 2 0 d t-ovTSJw-rs, 

[ 0 0 8 5 ] St 2 ftttttttjflt 2 0 c « % -ffifcjjaiilslgg 
2 1 0 7^U>^|5]^2 lOat, Btt^DtllLSI 
£82 1 0 b £: s &&fift*|g|%2 l l ttfltftBBttlS 
SS2 1 2t^f5 0 C©m2lf®aajgi52 0 cT-«, 

[0 0 8 6] -mimm®2&2 10 it. jS?g*ifiE[Hlgg2 

0 3 •cmznrcmmzAt) vr. en ^©-ffirrkMJi 

H1ES2 1 0T»6nfc-«iB»tt, 5^U>5f0B2 1 2 o 
Oat, WmW*)tiiLf5!&2 1 ObtT, ±i<ELfcSill 
1$iiffltegB2 0 a fcEWte, Mc-tfDrflSo^t) 

882 1 lfcA*?W 0 5^U>^[h1SS2 10at, jffl 

»^9fcHLle]gS2 1 0 b tit. 02tcijV$\ 

OSS2 0 4 a fc, Bfltt)>){i]U3IR2 0 4 b tm&UCffi 

[0 0 8 7] ttttft2**eiB2 1 1 It. A7j£*lfcili» 

mm-r^mmit. mm. mmm. n<owmm&. mm 
/MUt. njgtt^a, n&mnBtcDwm 

it. n&frzmmmsw m^m) *. m&frzmm 

[0 0 8 8] cn6®W««Oft«(4 H tt*S£«l9B 40 
2 1 2 {CfEf§£ns 0 

[0 0 8 9] «p®gf5«E18S2 1 2li. VBtec't(D&® 

mmmzfr&o tmc Kommc-o^xcD^mmm 
m>Bmt)Wt>zt. mm9)r>MLt5i&2 1 o bic^oi 

0 ffi L«r^ 3 «fc 3 «M*f So 

[0090] ttfltseitgi82 i 2fciBtt?nfc^^« 

G (i, j) <S%£>l£B (i, j) 
G (i, j) SSS6(fB (i, j) 

rc/cL G (i , j) : 

mmmmtxo exit, ygg) = (i, p <o&<om so 



«, ¥UJ6iSM3 0»cA*>Sn* o ¥UJSI£^3 0{± X Xtl 

«**«9i» #«-rs 0 01 ofc m^mmic^l>r 
vmmt. Mmtzz-f^y* hwftmtoMmzm 

[oo9i]%^ ^ 

±feLfcM2!|tiJ}fttiJgp 2 0 c T-o^mtttiiaia 

£\ ^^»c^L<tT5o -ffi{tJaaieiss2 i o 
u ?tsifiia»i5igs2 i ncA^rsc 

[0 0 9 2] mc. ±ifiLfcJB2Wa«|ffl*2 0ch:i 

[0093] &±(D&mmmBi*. *->^^v^ 

[0094] ;^c, m3^tttaa52 od{±, -©{Mi 
atsisS2 2ot, ^v>irm^22o a t, rnrnw*) 

ffitEl£S2 2 0bi:, VX^SttaiHi£S2 2 2t, 
tS^lHl£S2 23t, -{l{kSaaiHjES2 2 1 t. TX^ffl 
SIH1SS2 2 4 ^afi^[5]£S2 2 5 t. ^a«fgig 
0SS2 2 6t^-T5„ 

[0 0 9 5] 7^y>y@82 2 0at, H«i1ZJ 9 fib L 
HISS2 2 0 bf:ti, 02tC*t, ^^'J>^IhISS2 0 4 
at. H«a»)taHHlB2 0 4 bfcWMiic*iSstu n 

[0 0 9 6] J^gffliElHl£S2 0 3 TtVetlfcSaBft 

-ffiftsaaiHi^2 20, 221 tcA^?ns 0 a?3 
^nfcBi^fc^uT, -mitmrnm^ 2 2 on. ( 1 ) 

z'ft?o -Wksmmm 2 1 n. ^tc^-mitm 
mz'n? 0 %*5, (1) -mmmt><ot^&mm^ 

[00 9 7] 



= 1 
= 0 
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r.mm&$><Q (.xmm. y&«) = a, j) <d&<dw 

S : rllUHl 

04(c) K.^ctm»vsmm^ (2) sta^nsr 
mtmmvrc-mmwim*, mm (f) ic^-r 0 (1) 

Si: (2) St?, B (i. j) lC*3-Z.Z>mtfm$ZLT^ 

zrc#>, 04 (d) -mto#©«tttfe<tttt*<Dfc*t 

LT, |B|0 (f) T*«, f&ffi$5#fi<&;S> 0 fc*5> 0 4 

(f) to— «Bf»tt. ma (d) o-ffiH^amse 

ii]gs2 2 1 -emtbnz-BMmt. -mitwm&2 2 
0 T*?#?>n/-c-'(Biii« ; sreMs^saabrc-'(iiis«T-^; 

[0098] sjs, -ffi{tsaaniK2 2 ox-mzntz— 
mmmz-o^riz. ^^*ih]sS2 0 4 a > 

WHMtefift? t«t, IB$!gjt>WL[IlBS2 0 4 b&t 

tt^gjotBLiaa-f £« 

[0 0 9 9] TX^5aiIHlieS2 2 2«> ?f **IIE[e]SS 2 

o3-efi^n»^ -mitmmmm2 2 otfen 
rcnaws^x^ffla-rso -r&frt.. 04 (c) <d * 

M^IlHt^ W0 (d) ©--(itiltftT-vx^S&au IrI 
0 (e) iC7rsf?Z?M&*mz>o vx^S&aiElSS 2 2 
2T'»e.nfcvx^iS^i. ^gffiMUlsiSg 2 2 3 lc A 

[0 10 0] -73. VX* ^11388 2 2 4tt, ®S*SIE 

tsi8S2 o 3-p»&nfc«**, -fiifbsaaiEisS2 2 1 t- 

(c) ©iRiail«*, PJ0 (f) O-fiiiii^T'VX^Sa 

au ma (g) csvr^^*iBi»*»*. vx^jaa 

HI&2 2 4T?»5nft-7X*M«S, 1f 1S««3f OSS 2 3 
2 StcA^J^nSo 

[oioi] &mm&n\B\& 2 2 3&j:if 2 2 a 

T% ^x^B^lciotf^fttti. i§i^®^gP«r^-r 0 
-rfc*)^, 1«ttiM*Htt2 2 3 «, ftttttOTJSW* 
W««*»lilB2 2 &tBS5©¥«3lS?a£ 

[0 10 2] IHKSrett[BUB2 2 6 tc!2ig£nfc'f?8J» 
(4. W£gB3 0tcA*>£n3o *JJ£8i3 0li, A*> 
$nfti(tiSftf-?5> ;l/—;l/^—X 3 5 fc^ifc A*J < 

[0103] {tfta***s«»m»©wii:LT, - 
«#aa» Y35Kd«»«a» ^rsnbsaa, ^Wtttasaa 

%-fi|{bJaa©ISMiS<OK^ti, fc£W±. & 
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[0 10 4] S^lc, ±lE*HM«te*v v C, h 
[0 10 5] J-XT. 08^fflv->T, ^fgtyitfjSfflSns 

[0106] ®8icin?nm&te. *5Ssb%, i«?a. m 

l\U ^A*HOBfe7j<lcD7j<H^*3*^klc5ifflL 
[0 10 7] #*5Se0>h>X-rAl± x ±120 1 ic^f^B 

i:H*»c*Mi*ns» m.mm\ ot. m&mmmm2 
ot« fj^sB3oi:, mmmmAot. x-^-x 

4 5t, ^K^fisoi:, X3 5*5J;tf 5 5 

SOT£EB6 Oiu rffbSS7 Oh^WTS. «fc, 

*Hffl«i'>x-rAti, vm&M3t* twy-yytkm. 

[0 10 8] Jl^s SS^^A, MJII&£OK£t£*« 

to^vi- h >mmz. wsm/m 1 ^nftmnK-r 

Ofe.S7j<SKmj#fb^X-rA*S?ST^So -f=y 
[0 10 9] 08tCt3t^T, $li^g3»< — ^«DB§H 

KR8^fev^T-^7j<@^^l^f^bv'Xf■A^ei^)^■^ir. 
g 7 tcjis *) c ts 0 m.mm. 1 o asm 7 ^# e> n 

gP2 0lcA^J-T^o 
[0 110] »Mt!$&ag|52 0, !PJ^B3 0. x-^^ 

-X5 5Ci, 0 1 <DmMt\Bitm**-t%o 
[01 1 1] itHb^B7 0fi, mtus, miK^m^ws 

05»7kaS«lllT-fe?)o S"J®SB6 0fi, ^KSB5 0*> 
gfi9lCTs -»c7)7j<@^l^bv'X7 i A^#»T'^») 

[0112] w±osnfiswcj:nif, mm-y^^tY 

K»tr*» =^n*X^X^if«DSSfi«^, 
so Si:acoWffi7b^ilSg«fc<^-r5ci:A^pI^i:^*o 
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[oi i3] ±mmmmit, mmzr=>>^vy^nmn 

OS-It) ©WS*, ffiS4fz^Sli: 

— , *5<fct>\ |r|— aatD^W^glJfcjgffl^^So 
CO 1 1 4] 

te» f'tbfetbral-Mcm^T, if® 

0o 

[0 2] *^BJ<Di/^7^Atcte(,>TfflV'>c ) n5Iii#S!lS 
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[03] JKMQ%EOttlB£jiVttW]llH. 

[04] *«9ilc*i>Tff&t>n*, fliififtfclHtBCft 

flHHJ30 o 

[0 5] M#H»*>63£8S®«:fe<fctfrffiiB»fc»;5# 

[06] w»a«iiffl3ifcffl^6ti*9^s/r>«Biic 
[07] #f8E£fe^Tffl^5ns®£^sB<Dfft<D 

[08] «8WO«10SiaifflI07klBB«S'Xf t A©«)« 

[09] *&m<Dmmmicts^Tm^iz>ti%->xf-L.<D 

[010] *«W©jatMte48V'«T, J&KftOTggtfe 

1-BfSzk, 3-M8&B., 7 
••ffiffi^S. 9-4g*gB, 10 20-i 
*§ffiSgB, 2 0 a -MjEHft^M 2 0b-Kt» 
W«, 3 4 0-ff-WKK 5 0HMHS 

S> 6 0-W»*B, 7 0-}Wt««, 2 0 0-HV» 
&ls|g&, 2 o i -Hfflb^y, 2 o 
y, 203 -ffsffiiE@gSx 204 -"fflftjaaiHiK, 

2 04 a- ••5"?y>yiHlE&, 2 0 4 b-H«3J!>ttlUl| 
SS, 2 0 5-^a®8S0SS, 2 0 6-VX^fiia|5|K, 

207 --mitxmm^ 2 0 8-q$s«ais£|5iK, 2 
09-mueiiHK. 
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